Syntactic complexity has received a great deal of attention in the literature on second language writing. Relative clauses, which function as a kind of noun phrase post-modifier, are among those structures that are believed to contribute to the complexity of academic prose. These grammatical structures can pose difficulties for EFL writers even at higher levels of proficiency, and it is therefore important to determine the frequency and accuracy with which relative clauses are used by L2 learners since understanding learners' strengths and weaknesses in using these structures can inform teachers on ways to improve the process of their instruction in the writing classroom. This paper reports on a corpus-based comparison of relative clauses in a number of argumentative essays written by native and non-native speakers of English. To this end, 30 argumentative essays were randomly selected from the Persian sub-corpus of the ICLE and the essays were analyzed with respect to the relative clauses found in them. The results were then compared to a comparable corpus of essays by native speakers. Different dimensions regarding the structure of relative clauses were investigated. The type of relative clause (restrictive/non-restrictive), the relativizer (adverbial/pronoun), the gap (subject/nonsubject), and head nouns (both animate and non-animate) in our two sets of data were manually identified and coded. The findings revealed that the non-native writers tended to use a greater number of relative clauses compared to their native-speaker counterparts.
phrase can be used as a cover term for two major types of constructions: noun-headed phrases and pronounheaded phrases"1. According to Biber et al.2 , nounheaded phrases consist of four main components as shown below:
"Determiner + (premodification) + head noun + (postmodification and complementation)" This study focused on one type of noun phrase postmodification, namely the relative clause.
Relative clauses, which are characterized as a kind of noun phrase postmodifier, are generally classified into different categories. Diessel and Tomasello (2000) defined a relative clause as a "subordinate clause that modifies a noun or noun phrase in an associated main clause" (p. 132).
To date, there has been little agreement on whether a relationship exists between the frequency of relative clauses in learner writing and the learners' respective writing ability. For instance, in a study by Taguchi, Crawford, and Wetzel (2013) , the authors found that there are more instances of that and wh-relative clauses in non-native essays of 'lower quality' compared to those of 'higher quality'. In stark contrast to this particular finding, Ferris (1994) reported that some syntactic features, among them relative clauses, were more frequent in papers written by more proficient ESL students. Similarly, Parkinson and Musgrave (2014) compared the frequency of noun phrase features in the writing of two groups of international students representing two different levels of proficiency and found that students of higher proficiency in writing tend to use more relative clauses compared to their lower-proficiency counterparts. While the previous research has mostly analyzed the use and role of relative clauses by spotting the differences between academic writing and conversation or among different academic writing sub-registers, fewer studies have compared English native and non-native speakers' writing in terms of using relative clauses.
Through this study, we hope to provide readers with a better understanding of the types of relative clauses that are frequently used by language learners and whether these patterns of use are similar to those used by writers who speak English as their first language. Previous studies have broadly looked at phrasal complexity in learner writing (e.g. Ansarifar, Shahriari, & Pishghadam, 2018; Kreyer & Schaub, 2018; Martínez, 2018; Parkinson & Musgrave, 2014; Staples, Egbert, Biber, & Gray, 2016; Yang, Lu, & Weigle, 2015) , but few have narrowed down their focus to a particular feature, such as relative clauses. As mentioned by Vyatkina, Hirschmann, & Golcher 1 Biber, D., Johansson, S., Leech, G., Conrad, S., & Finegan, E. (1999) . Longman grammar of spoken and written English. Harlow, UK: Longman. P. 574 2 Ibid.
(2015), "not only ubiquitous global measures of syntactic complexity but also more specific measures, namely frequencies of syntactic modifiers, can serve as developmental indices at beginning L2 proficiency levels" (p. 28). A more focused analysis of features contributing to phrasal complexity in learner writing can greatly enhance our understanding of syntactic complexity as a whole. Therefore, in the present study, instead of examining complex noun phrases in general, we seek to analyze relative clause constructions in particular. Our study will also shed light on common errors in the use of relative clauses by learners in their argumentative essays.
The present study is guided by the following research questions: While the first five questions are aimed at providing a descriptive account of the frequency with which various types of relative clauses are used by nonnative learners and native speakers of English, the final research question is central to the present study. The descriptive data will allow readers to interpret the final research question with a greater depth of understanding. For the last research question, a null hypothesis is formulated stating there is no significant difference between the frequency of relative clauses found in the two groups of essays.
Review of the Literature
According to Biber et al.3 , relative clauses that modify a noun phrase can be considered as a form of finite clausal postmodification, while nonfinite clausal postmodifiers include ed-clauses, ing-clauses, and to-clauses. As Biber (2006) noted, there is also a kind of relative clause that is called the reduced relative clause. Quirk, Greenbaum, Leech, and Svartvik (1985) proposed a different classification of relative clauses. They suggested that there are three kinds of relative clauses, which they named adnominal relative clauses, nominal relative clauses, and sentential relative clauses. "Nominal relative clauses are unique…in that they 'contain' their antecedents"4. In sentential relative clauses, a clause is the antecedent of the relative clause5. Finally, the adnominal relative clause, which is the focus of this study, is the one that is used to modify a noun phrase6.
In terms of function, relative clauses fall into two major categories: restrictive and nonrestrictive. A restrictive relative clause adds information that is of significance for identifying the head noun; a nonrestrictive relative clause, on the other hand, adds extra information to further elaborate upon the head noun; and in the latter case, a comma is used to separate the head noun from the nonrestrictive relative clause 7 . Similarly, Parideaux and Baker (1987) mentioned that "non-restrictive relative clauses are more along the lines of parenthetical" (p. 50). Fabb (1990) also noted that due to the fact that a restrictive relative clause is a "predicate, it must modify a nominal, and so cannot take a wide range of categories as antecedents (as NRRs can)" (p. 76).
Regarding the frequency of relative clauses, it is explained that "overall, restrictive relative clauses are much more common than non-restrictive clauses (marked by a comma) in all written registers" 
Three main components of relative clauses are the head noun or antecedent, the gap, and the relativizer 10 . The head noun can either be animate or non-animate. Apparently, no research has been undertaken to examine the nature of head nouns in relative clauses and the frequency of each type of head noun in the various sub-registers of academic writing. Relative clauses can either have a subject or a non-subject gap. Compared to subject gaps, which are more difficult, non-subject relative clauses are found to be more frequent in written registers 11 . Relativizers, which are another component of relative clauses, comprise two categories: (a) relative pronouns and (b) relative adverbs 12 ; and each include the following subcategories: "a relative pronoun--which, who, whom, whose, and that--or a relative adverb--where, when, and why. The relative pronoun can sometimes be omitted altogether (the zero relativizer)"
13
. Concerning the distribution of relativizers, Biber et al. 14 found that the relativizers which and that are more commonly used in written registers.
English Relative clauses have been examined in different studies to compare different registers and/ or languages (e.g., native vs. non-native speaker) and even to make comparisons within a sub-register of one language; and different studies have presented different pictures of the function and use of relative clauses. For instance, a study of spectroscopic articles in Physical Review showed that the percentage of relative clauses decreased from 54% of subordinate clauses in 1893-95 to 17% in 1980 and the author mentioned that this grammatical structure does not add to the 'intellectual complexity' (Bazerman, 1984) . But in 1998, Kopple's study, which was a replication of Bazerman's study (1984) with some changes in the methodology and selection of the papers, indicated a slight drop (less than three percentage points) in the frequency of relative clauses from the earliest articles to the later articles, but dramatic differences in what they modified were observed (Kopple, 1998) . Regarding the frequency of relative clauses, similarly, Biber and Clark (2002) noted that relative clauses are the most common type of clausal postmodifiers in written discourse, but as for their frequency through time, subtle changes were detected over the past 100 years.
Many studies have analyzed the use of relative clauses in academic writing for the purposes of drawing comparisons with spoken English or among the sub-registers of written discourse. For example, Biber and Gray (2010) indicated that more cases of relative clauses are observed in academic writing than in conversation, although this difference in frequency is not so great compared to prepositional phrases as noun postmodifiers, which are much more frequent in academic writing than conversation. In another study, it was noted that "finite relative clauses are much more common in writing than in conversation, but they are most common in newspaper writing and 11 Ibid. 12 Ibid. 13 Ibid, 608 14 Ibid. fiction rather than academic prose" (Biber, 2006, p. 14) . Allen (2009) analyzed the role of relative clauses in a corpus of simplified news texts from three different levels, namely elementary, intermediate, and advanced. The results of his study showed that "although many RCs are retained in unmodified form across the levels, RCs are also found to be unique to specific levels, highlighting their role as simplifying devices used to modify lower level texts" (Allen, 2009, p. 585) . Although traditionally many studies have considered clausal subordination measures and length of T-unit as features related to grammatical complexity in L2 writing, recently, especially after the Biber et al. ' (2011) study, the focus has shifted to the noun phrasal features for predicting complexity in writing development in which relative clauses are part of the hypothesized stages proposed in this respect.
While there has been some effort to further our understanding of the use of relative clauses in learner writing, there is still much work to be done in this domain and the results from previous studies on the relationship between the use of relative clauses and the level of learners' proficiency are also somewhat inconsistent, indicating the need for a more thorough examination of the use of relative clauses in different genres of learner writing.
One important and widely-investigated register of writing is the argumentative essay. Regarding the importance of the argumentative essay, Parkinson and Musgrave (2014) point out that such essays "introduce students to the rhetorical device of presenting an argument which is very common across a range of academic disciplines and which students may be expected to use in a wide range of assignment genres" (p. 52). Nippold, Ward-Lonergan, and Fanning (2005) also note that this type of writing is a "demanding task that requires the use of complex language to analyze, discuss, and resolve controversies in a way that is clear, convincing, and considerate of diverse points of view" (Nippold et al., 2005, p. 125) . Finally, Crowhurst (1990) mentions that argumentative writing is significant "both for academic success and for general life purposes" (p. 349).
Many university programs now require students to practice their academic writing skills by composing argumentative texts, and the "educational challenge that many university EFL students face is the production of written academic arguments as part of their required essays" (Bacha, 2010, p. 229) . As a result, numerous studies have been carried out to provide a better understanding of the lexico-grammatical features of learner writing in argumentative essays. Since the elements of persuasion and critical evaluation are of crucial importance in argumentative essays (i.e., the writer has to support his/her position regarding a particular issue) and because relative clauses have been said to perform an evaluative and persuasive function in writing (Tse & Hyland, 2009) , an investigation of these structures in argumentative essays by second/foreign language learners can be of particular interest and significance. In spite of this, relatively little attention has been paid to the role of relative clauses in this particular register.
Materials and Methods

Data collection
The corpus used in this study consisted of 60 learner-written argumentative essays (199,215-word tokens) . One sub-corpus of this study consisted of 30 essays written by students majoring in English as a foreign language both at the undergraduate and graduate levels at Ferdowsi University of Mashhad. In this regard, students were asked to write their essays in at least 700 words on a predefined topic and under untimed conditions. In addition to writing the essay, participants were also asked to complete a learner profile form (see Appendix) in which they were required to answer some questions about their language learning background, such as the languages they knew, the number of years they had studied English and whether or not they had formerly resided in an English-speaking country. They were also asked to mention the resources they had used in composing the essay. The topic of the 30 essays included in the learner corpus was: The prison system is outdated. No civilized society should punish its criminals; it should rehabilitate them. Finally, by signing the learner profile form, they consented to having their essay used for research purposes. A parallel corpus of argumentative essays by native speakers of English was also used. This corpus also consisted of the same number of essays randomly selected from the Louvain Corpus of Native-speaker Essays (LOCNESS) with approximately the same number of words. Argumentative essays in the LOCNESS were written by undergraduate students for whom English was a native language. The topics of the 30 essays from LOCNESS dealt with issues related to capital punishment, crime, and feminism. LOCNESS includes also includes literary essays, which were not included in the present study. Table 1 shows the details of the two corpora used in the present study. 
AN EXAMINATION OF RELATIVE CLAUSES IN ARGUMENTATIVE ESSAYS WRITTEN BY EFL LEARNERS
Coding
As mentioned in the Review of the Literature, relative clauses can be either restrictive or nonrestrictive15, and in our analysis, whenever a relative clause served to add extra information to the head noun, it was identified as a non-restrictive relative clause. The reduced relative clauses and sentence relatives were not featured in the present study; and pied-piping relative clauses were separately categorized due to their different structure and analyzed in our two sets of writing. Relativizers are divided into two categories based on Biber et al.'s16 classification: relative pronouns (which, who, whom, whose, and that) and relative adverbs (where, when, and why). Zero-relativizers were not included in our analysis. As for head nouns, we used Biber's (2006) semantic classification of nouns which incorporates eight categories: animate, cognitive, concrete, technical/ concrete, place, quantity, group/institution, and abstract/ process; but the difference was that in this study, just two categories for the head nouns were considered, which were animate head nouns (humans or animals) versus non-animate head nouns.
Procedure
First, all relative clauses and pied-piping relative clauses were manually highlighted and checked in the two sets of essays. Then, the frequency of restrictive and non-restrictive relative clauses was separately calculated manually. Among the identified relative clauses, the frequency of instances with relative pronouns and those with relative adverbs were compared. As suggested by Biber (1988) , that relative clauses were checked in order to exclude instances of that complements and any instances of that which functioned as a demonstrative pronoun. To identify the type of head noun (animate vs. non-animate) that is more frequently modified in relative clauses within learners' writing, their frequency was calculated. Finally, the occurrence of each subject gap in all the identified relative clauses was manually coded to differentiate between subject and non-subject gaps in our two sets of essays.
Results and Discussion
The total number of relative clauses (both restrictive and non-restrictive) in 30 argumentative essays written by Iranian EFL writers was 232 (about 12 cases per 1,000 words and about three cases in 15 Ibid. 16 Ibid. every essay). A similar frequency count was carried out for the corpus of essays written by native English speakers, through which 137 relative clauses were identified (approximately seven cases per 1,000 words and about two cases in every essay; see Table 1 ). Overall, the frequency of relative clauses was higher in essays written by Iranian EFL writers than in native speaker essays. Table 2 presents the overall frequency of relative clauses in argumentative essays written by Iranian writers and native English-speaking writers. The results shown in Table 2 may be explained by the fact that more explicit instructions regarding the use of relative clauses might have been offered to Iranian learners compared to native speakers of English. This would lead to the greater use of these structures for the modification of nouns compared to other forms of noun modifiers (i.e., appositives, participle-and prepositional post-modifiers) that are commonly observed in English written discourse17.
Regarding the frequency of pied-piping relative clauses, which were separately analyzed in our study, frequency counts suggest that pied-piping structures were rarely used by both native speakers (about one case per 1,000 words) and Iranian students (0.6 instances per 1,000 words). Table 3 represents the frequency of pied-piping relative clauses. , pied-pining structures "are felt by many speakers of English nowadays to be quite unnatural and in some cases unacceptable" (p. 414). Therefore, the rare use of piedpining relative clauses is not unexpected.
Excerpts from essays of both non-native and native speakers of English: …the idea of "group therapy" in which a number if criminals gather together… …the ways in which knowledge is conveyed….
The third research question of this study pertains to the frequency of restrictive and non-restrictive relative clauses (see Table 4 ). As can be seen in Out of 232 relative clauses in Iranian essays, 12 cases (about 5.17%) included relative adverbs; and out of 137 relative clauses in native speaker essays, nine cases (about 6.56%) of relative adverbs were observed (see Table 5 ). As can be seen in Table 5 , both groups of writers were found to use relative pronouns more frequently as compared to relative adverbs. This observation is consistent with the results shown in Figure 8 .17 in Biber et al.'s 21 study, which indicates that in academic prose, relative adverbs such as where, when, and why are not as frequent as relative pronouns (i.e., who, which, that).in academic prose.
Among relativizers, the results indicated that Iranian writers used the that relativizer more frequently (90 cases out of 232 relativizers). In essays written by Iranian writers, after that, the relativizer who (70 cases out of 232 relativizers) was more frequent and the third most frequent relativizer was which (44 cases out of 232 relativizers). These results differ from Biber et al.'s 22 findings which found that in academic prose, the which relativizer is the most frequentlyobserved relativizer; they also noted that that relativizers are very frequent as well, but not as much as which; and after these two relativizers, who is quite frequently observed in academic prose. Therefore, Iranian EFL writers seem to use the relativizer who more frequently, and they appear to use which less frequently than that. A possible explanation for this tendency towards using that might be that they have used more restrictive relative clauses in their essays, and as suggested by Biber et al. 23 , which is mostly used with non-restrictive relative clauses and "that rarely occurs with non-restrictive clauses" (p. 615). Another possible explanation for this is that both groups in our study used more non-animate head nouns. Again, it was noted by Biber et al. 24 that which relativizers are rarely used with relative clauses containing animate head nouns. A further possible explanation for this is that the that relativizer is used more frequently in conversation and this may be due to the influence of conversation that led both groups of writers in our study to use it more frequently because according to Biber et al. 25 , "in conversation, which is relatively rare, while that is moderately common" (p. 611). It could thus be argued that the reason Iranian writers used who more than which is due to this fact that they used more animate head nouns in their argumentative essays.
The fourth research question required analyzing the type of head noun (animate vs. non-animate) that 21 Ibid. 22 Ibid. 23 Ibid. 24 Ibid. 25 Ibid.
is more frequently modified in relative clauses used in argumentative essays written by both Iranian and native English-speaking writers (see Table 6 ). The results, as shown in Table 6 , indicate that both groups in our study used more non-animate head nouns in their essays. The normalized frequency counts suggest that there were five (43.10%) animate head nouns versus six (56.89%) non-animate versus per 1,000 words in Iranian essays and three (41.60%) animate head nouns versus four (58.39%) non-animate per 1,000 words in essays written by native Englishspeaking writers. Furthermore, the proportion of animate head nouns to non-animate head nouns in both datasets was remarkably similar.
Excerpts from essays of both non-native and native speakers of English:
. Regarding the fifth research question, this study found that the majority of the relative clauses in both cohorts had subject gaps. Table 7 summarizes the frequency of subject versus non-subject gaps in relative clauses that were used in essays by Iranian and native English-speaking writers. As can be seen in Table 7 , subject gaps in relative clauses are more commonly used than non-subject gaps among essays written by both Iranian writers (188 cases out of 232 relative clauses; about 81.03%) and native English-speaking writers (94 cases out of 137 relative clauses; about 68.61%). These results are consistent with the Longman Grammar of Spoken and Written English 26 , which reported that although subject gaps are reportedly processed more easily, they are more commonly used in writing than in conversation. Generally, native English-speaking students use more non-subject gaps than Iranian students and this result may be explained by the fact that non-subject gaps are more difficult to form, as claimed in Biber et al.'s 27 study.
Excerpts Table 8 shows the mean value for relative clauses per 1000 words. To determine whether the mean values of relative clauses for NS and NNS groups differ significantly from each other, an independent-sample t-test was run. The t-test results are also summarized in Table 8 .
The results reveal statistically significant differences (p < .005) in the mean values of total relative clauses and both restrictive and non-restrictive relative clauses.
As shown in Table 8 , Iranian NNS used a significantly greater number of relative clauses (both restrictive and non-restrictive) compared to their NS counterparts. This is largely consistent with findings reported in previous studies. Biber et al. (2011) , in their proposed developmental stages of syntactic complexity, predicted that finite dependent clauses (e.g., relative clauses) are acquired during the early stages of writing development, while non-finite dependent clauses (e.g., -ed and -ing clauses) are not observed until later stages of writing development. This particular difference in the use of relative clauses by the two groups of writers in our study supports Biber et al.'s (2011) proposed model of syntactic complexity. In other words, the Iranian writers relied more on an early-stage grammatical feature (i.e., relative clause) compared to NSs, whose writing proficiency lies at the more highly developed end of the spectrum. Staples et al. (2016) also argued that there are clear developmental trends in writing development: as proficiency levels increase, there is a reduction in the clausal features and a concurrent increase in phrasal features. What these studies suggest is that writing from lower levels tends to rely more heavily on clausal features (e.g., relative clauses) while the higher levels tend to include more phrasally complex features. The more frequent occurrence of relative clauses in the corpus of NNS essays supports this hypothesis. Biber, Gray, and Poonpon (2013) argued that the greater use of relative clauses by ESL/EFL students is due to the instruction they receive on this structure. They noted that even advanced levels of ESL grammar books, such as Focus on Grammar 3, Grammar Sense 3, and Grammar Links 3, extensively cover finite dependent clauses (e.g., conditionals and relative clauses).
Our findings also support a recent study by Staples, Egbert, Biber, and Gray (2016) in which the development of phrasal and clausal features in the writing of university students across different academic levels was examined. The authors of the latter study concluded that there are "clear developmental trends in the academic writing of L1 university-level writers" (p. 30-31). The lower-level students in their study were found to mainly use clausal features (particularly finite clauses), while the higher-level students produced more phrasal features.
Conclusion
This study investigated the frequency of relative clauses in 30 argumentative essays randomly selected from the Iranian sub-corpus of the ICLE and the results were then compared with the same number of essays written by American university students (randomly selected from the LOCNESS argumentative corpus). Different dimensions of relative clauses such as restrictive vs. non-restrictive relative clauses, relativizers, subject vs. non-subject gaps, and head nouns were analyzed in this study. Our findings showed that upper-intermediate to advanced Iranian EFL writers in this sample generally tended to use more relative clauses in their essays compared to native English-speaking writers.
The findings of this study can be of great importance to L2 writing instructors and material developers since it sheds light on differences between writing by L2 learners and writing by NSs by drawing a comparison between the use of relative clauses in the two. These differences must be carefully taken into account when designing appropriate pedagogical materials to facilitate NNS learners' syntactic development.
Given the scope of this study, a number of issues should be mentioned so they can be considered in future studies. First, due to the small sample size of the two datasets used in this study, we could not provide a detailed explanation for less common kinds of relative clauses such as pied-piping. Such features can be examined in greater depth in future investigations. A further limitation of this study is that we compared our results, which are based on argumentative essays, with results obtained from academic writing in general. One reason for this is that very few resources based exclusively on argumentative essays are available for us to make more detailed comparisons in this respect.
In addition, since Biber et al. (2011) have argued that clausal structures are more characteristic of spoken rather than the written language, future investigations can analyze relative clauses in NNS spoken discourse and compare them to written registers. This would allow us to see whether the same differences are observable between spoken and written discourse by NNSs. Third, the present study examined essays by upper-intermediate to advanced-level writers; future studies can explore the use of relative clauses across different proficiency levels. Finally, this study attempted to examine relative clauses in essays by Iranian EFL students. Lu and Ai (2015) argued that the L1 background plays an important role in the development of syntactic complexity. Therefore, future studies can investigate the use of relative clauses in the writing of learners from other L1 backgrounds. 
